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OF 8y acceptance of this article, the publisher or recipient acknowledges the U.S. Government's right to retain a nonexclusive, royalty-free license in and to ar.y copyright covering tlw article. Since the effective volume of the high-vacuum chamber is rather large (~2.5 liters) and the volume that can be saturated in the resonance ionization process is quite small (3 x 10 cm ), it is necessary in a practical application of the one-atom detector to find a way to increase the chance of a noble gas atom being in the beam at the time the laser is fired.
Counting Atoms with Resonance Ionization Spectroscopy (RIS)
In our case the sample is frozen onto a liquid helium cold finger. When the light of a pulsed visible laser strikes the cold finger, the noble gas atoms are released instantly and travel a few millimeters before the time-delayed ultraviolet laser is pulsed just above the cold finger and ionizes a significant fraction of the sample. The ionization probability for a single atom of a selected isotope can be adjusted to approximately 10% in order to achieve true digital counting. 
